Introduction: Gallbladder tuberculosis, in an endemic region, is a common infectious etiology affecting a rare organ. The high prevalence of carcinoma gallbladder in the endemic regions of tuberculosis, like India, poses diagnostic dilemma. Case series: We are reporting three cases of gallbladder tuberculosis mimicking carcinoma gallbladder of which the first two cases were operated with a presumptive diagnosis of malignancy. The third case presented to us after laparoscopic cholecystectomy elsewhere and on evaluation was found to have disseminated tuberculosis. Discussion: The lack of pathognomonic clinical and radiological characters results in histological surprise of gallbladder tuberculosis following surgery performed for other indications like malignancy. In preoperatively diagnosed patients medical management plays pivotal role in management. Surgery is required in symptomatic patients. On the other hand, histologically proven cases following surgical resection require antitubercular therapy. Conclusion: Previous history of tuberculosis or concomitant tuberculosis at other sites may provide clue to the diagnosis of biliary tuberculosis. Antitubercular treatment after surgery plays an important role in preventing further dissemination.
Introduction
Gallbladder tuberculosis is a well-recognised rare infectious disease [Saluja et al. 2007 ]. In the endemic regions of tuberculosis, this pathology remains a part of differential diagnosis in managing patients with disease of any organ system. [Sia and Wieland, 2011] . The infection, though it primarily affects the lungs, can affect any system and mimic variety of conditions, including malignancy [Pitlik et al. 1984] . Tha gallbladder is relatively immune to tubercular infection [Tauro et al. 2008 ]. Up to 2010, around 120 cases have been reported in the published English literature [Xu et al. 2011] . Diagnosis based on clinical examination and imaging is challenging [Jain et al. 1995] . The preoperative diagnosis, though rarely made, can save the patient from a radical surgery done for suspected carcinoma gallbladder. High incidence of needle tract seeding in carcinoma gallbladder precludes preoperative tissue sampling to differentiate these two entities [Kumar et al. 2012 ]. We present three cases of gallbladder tuberculosis diagnosed postoperatively following histological examination. Two of the patients had radical surgery for presumed carcinoma gallbladder and the other had laparoscopic cholecystectomy for symptomatic gallstone disease.
Case 1
A 62-year-old man, a known diabetic patient and recently diagnosed with hypertension, presented with complaints of vague dull aching pain in the right upper quadrant with significant loss of weight and appetite. The patient had pulmonary tuberculosis 10 years back, for which he received full course of first-line antitubercular treatment. General and physical examinations were unremarkable. Routine biochemical investigations were within normal limits except for elevated alkaline phosphatase (ALP -312 IU/ml). Ultrasound of the abdomen revealed contracted gallbladder with irregular wall thickening (4-6 mm) and associated 19.2 mm Gallbladder tuberculosis camouflaging as gallbladder cancer -case series and review focussing on treatment calculus. In addition to the asymmetrical mural thickening of 11 mm in fundus and body of gallbladder and cholelithiasis, contrast-enhanced computed tomography showed hypodense area in segment 4b and 5 of liver which raised suspicion of contiguous infiltration (Figure 1 ). Apart from cystic artery, fat planes with other vascular structures were maintained.
Surgical exploration for presumptive diagnosis of carcinoma gallbladder was done. Intraoperatively, there was a hard growth of size 3 × 2 cm 2 in the fundus of the gallbladder with contiguous infiltration into segment 4b and 5 of liver. Multiple enlarged periportal, hepatoduodenal, common hepatic and retropancreatic lymphnodes were seen. Hepatic artery and portal veins were free of tumor. The patient underwent radical cholecystectomy.
Cut section revealed hard growth of size 3 × 3 cm 2 in the fundus of gallbladder infiltrating into the liver and asymmetrical thickening in the body and neck. A single pigment stone of size 2 cm was seen in the lumen (Figure 2 (a)-(c)). The histopathological examination exhibited features of granulomatous inflammation consistent with that of gallbladder tuberculosis (Figure 3 ). Acid fast bacilli could not be demonstrated. Postoperative course was uneventful. Patient was discharged in satisfactory condition on post-operative day 5.
Case 2
A 40-year-old man presented with dull aching pain in the right hypochondrium that had persisted for 5 months. It was associated with significant loss of weight and appetite. He had pulmonary tuberculosis 1 year back for which he took antituberculous treatment for 6 months. Abdominal examination revealed right hypochondrial tenderness. Ultrasonography showed 3.2 × 2.6 cm 2 hypoechoic mass in the fundus of the gallbladder. Computed tomography concurred with the findings of enhancing lesion in the gallbladder fundus and loss of fat planes with the liver. There was no significant lymphadenopathy. Intraoperative findings correlated with the imaging of fundal thickening (Figure 2(d) ). The patient underwent radical cholecystectomy. The diagnosis of gallbladder tuberculosis was made based on histological examination of the specimen, which showed presence of caseating granuloma and acid fast bacilli. The patient had an unremarkable postoperative period and was discharged on postoperative day 8. 
Case 3
A 50-year-old woman attended the outpatient department with complaints of diffuse abdominal pain and abdominal distension for 3 months. She had been operated for symptomatic gallstone disease elsewhere, 9 months back. The preoperative complaints of the patient included right hypochondrial pain and intermittent low grade fever for 4 months. There was no past or family history of tuberculosis. The patient had undergone laparoscopic cholecystectomy with histological diagnosis of chronic cholecystitis. Intraoperative details were not available. She was doing well for 6 months when she developed the above complaints. Abdominal examination revealed ascites. With a presumptive diagnosis of incidental carcinoma gallbladder, the patient was subjected to computed tomography and histological review of the gallbladder specimen. Computed tomography showed no mass at gallbladder fossa. There was moderate ascites with omental fat stranding. Foci of well-formed epithelioid cell granulomas with Langerhans type of giant cell were present at slide re-examination. Acid fast bacilli could not be demonstrated. Endoscopy ultrasound with fine needle aspiration of the serosal deposits confirmed peritoneal tuberculosis. Patient was started on antitubercular treatment and is doing well after 6 months of follow-up.
Discussion
Gallbladder tuberculosis is an uncommon entity presenting as a diagnostic dilemma with gallbladder cancer. Similar to our series, it is often discovered after histological evaluation of gall bladder resected for suspected malignancy [Rejab et al. 2013] . Occasionally, diagnosis may be established on preoperative fine needle aspiration for suspected malignancy [Verma et al. 2012 ]. The reports describing gall bladder tuberculosis are mainly in the form of case reports or small case series indicating that the condition is rare. The rarity of tuberculosis in gallbladder is due to the alkaline nature of gallbladder bile, which has inhibitory effect on Mycobacterium [Abu-Zidan and Zayat, 1999] . The route of spread to gallbladder is either hematogenous or lymphatics [Chen et al. 1999; Collier, 1994] . The cystic duct obstruction and gallstone disease are contributory factors [Abu-Zidan and Zayat, 1999] . There is no pathognomonic presentation of gallbladder tuberculosis and clinical presentation may be (1) Similar to carcinoma gallbladder as seen in our cases, (2) Persistent port site sinus following laparoscopic cholecystectomy [Mansoor et al. 2011 ], (3) Acute cholecystitis [Cacciarelli et al. 1998 ], (4) Metastatic gallbladder cancer with umbilical nodules [Goyal et al. 1998 ], (5) Perforation and bilioma [Hahn et al. 1995] , (6) Empyema [Tauro et al. 2008 ], (7) Multicystic mass [Gulati et al. 2002] .
Computed tomographic findings are also variable and include thickening of the gallbladder wall, gallbladder mass and micronodular lesions of the gallbladder [Xu et al. 2011] . Metabolic imaging like positron emission tomography may also be false positive in patients with gallbladder tuberculosis [Ramia et al. 2006] . Table 1 summarizes the studies reporting 3 or more cases with clinical details in English literature.
The first two cases in our series are the typical presentation wherein the tuberculosis was detected after surgery for presumed carcinoma gallbladder. In the third case, the peritoneal dissemination is probably after surgery, since such a presentation during the laparoscopic procedure would have made the surgeon entertain the diagnosis of disseminated carcinoma gallbladder and abandon the procedure. Systemic spread of tuberculosis as early as 2 months following splenectomy for splenic tuberculosis has been reported [Yan et al. 2015] . It is difficult to ascertain whether the peritoneal tuberculosis in our third case was part of systemic spread or spillage during surgery in the absence of preoperative and intraoperative details. However, the case highlights the importance of meticulous search for granulomas in histopathology and appropriate postoperative antitubercular treatment for gallbladder tuberculosis to avoid dissemination.
The treatment of gallbladder tuberculosis can be broadly classified into those diagnosed preoperatively and those postoperatively. Preoperative diagnosis can be suspected in the presence of history of active or treated tuberculosis complemented by imaging studies [Rouas et al. 2003 ]. The lack of pathognomonic imaging coupled with possible high incidence of tuberculosis in regions endemic for carcinoma gallbladder makes preoperative diagnosis unlikely [Liu et al. 2016] . Though in extreme suspicion, fine needle aspiration cytology can be performed, the probability of lesion being carcinoma should be still seriously considered [Rana et al. 2016] . This would violate the oncological principle of management of carcinoma gallbladder. However, the benefit of the procedure is in avoiding radical surgery for a benign condition.
In an untreated patient diagnosed preoperatively, the treatment includes administration of appropriate medical antituberculous treatment. In the absence of symptoms and gallstones, cholecystectomy is not required. The presence of either will warrant a completion of intensive phase of antitubercular treatment followed by cholecystectomy [Guirat et al. 2011 ]. This is based on the principle that tuberculosis of abdominal solid viscera requires medical management rather than surgical excision [Wu et al. 2013 ]. Patients who have recently completed the antitubercular treatment for other sites can be subjected to cholecystectomy for symptoms and gallstones.
Postoperative diagnosis based on histology showing acid fast bacilli or suggestive findings in the form of granulomatous inflammation and caseating necrosis will warrant antitubercular therapy. If patient has already received antitubercular therapy, then second-line antitubercular therapy should be administered. The importance of antitubercular treatment to avoid peritoneal or systemic spread of the infection is highlighted by the third case.
Awareness among surgeons regarding the probability of gallbladder tuberculosis in patients with risk factors needs to be improved. Risk factors include high endemic regions, active or prior history of pulmonary or extrapulmonary tuberculosis and immunosuppression. In these cases, skin tuberculin test and partial specimen preservation in saline for tubercle bacilli culture should be done. A positive skin test or culture will improve diagnostic accuracy.
Conclusion
Gallbladder tuberculosis mimics gallbladder malignancy. In patients having gallbladder masses with prior history of tuberculosis or from endemic regions, a differential diagnosis of gallbladder tuberculosis should be considered. All patients positive for the presence of acid fast bacilli should be subjected to anti-tubercular treatment. Antitubercular drugs should be tailored based on the previous antitubercular treatment, if any. For patients with the presence of histological features suggestive of tuberculosis and negative for the presence of acid fast bacilli, initiation of antitubercular treatment in the setting of risk factors should be considered.
